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1. OBIIASL XAPAKTEPUCTHUKA PABOYEM ITPOT'PAMMBI
OBIHIEOBPA3OBATEJIBHOU JUCHUIIJIMHBI «®PU3NUKA»

1.1. MecTo IMCUMINVIMHBI B CTPYKTYype oOpa3oBarejibHON mporpammbl CIIO:
OOmeoOpa3oBaTenbHas AUCHHAIUIMHA «DU3NKaA» SBISETCS O00sA3aTEBPHOW  YacThIO
o011e00pa3oBaTeabHOrO IUKIa 00pa3oBaTeNbHOM mporpaMmbl B cootBeTcTBHH ¢ PI'OC
CIIO mno cnemmanbHocTu 09.02.11 Paspabotka u ympaBieHHE MPOTPAMMHBIM
obecreueHueM.

1.2. Heau u mu1aHupyeMble pe3yJbTaThl OCBOCHUS JUCHUILIHHBI:

1.2.1. Hean 1UCUUNJIMHBI:

ConeprkaHue mporpammbl 00111e00pa3zoBaTEIbLHON TUCHUIITUHBI Dr3nKa
HaIpaBJIeHO Ha JOCTHXKEHUE CIEAYIOMINX IeeH:

e  (QopMupoBaHuE WUHTEpeca M CTPEMJICHUS OOYYalOIIUXC K HayYHOMY
U3YUYEHUIO MTPUPOIbI, PA3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;

®  pa3BUTHE IIpeICTaBICHUN 0 HAy9IHOM METOJIC MTO3HAHUS
1 (hOPMHPOBAHUE UCCIEAOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIINM SIBJICHUSIM;

e  (opMupoBaHHE HAYYHOTO MHPOBO33PCHHs KaK Pe3yJIbTaTa W3Y4YeHHUS OCHOB
CTpPOCHHUS MaTepuu U GyHIAMEHTAIBHBIX 3aKOHOB (DM3HKU;

e  (opMupoBaHuE YMEHUN OOBSCHATDH SIBJIICHUS C UCIIOJIb30BaHUEM (U3HUECKUX
3HAHWHM W HAYYHBIX JI0KA3aTEIbCTB;

e  (opMupoBaHuEe TpPEACTABICHUNW O POIM (GUIWKK IS PA3BUTHSA JIPYTHX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne HJTHX Ieled O0O0eCIeunBaeTCsl PCEIICHUEM CIICAYIONUX 3aaad
B TIpoIIecCce U3yUeHUs Kypca (PUM3UKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHuUs:

e  npuoOpeTeHHe CUCTEMBI 3HAHUN 00 OOMMX (U3MYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOPHIX, BKIIOYAs MEXaHUKY, MOJCKYJSIpHYIO (U3UKY, IJICKTPOINHAMUKY,
KBaHTOBYIO (DM3HKY U JIEMEHTHI aCTPOPU3UKHY;

e  (opmupoBanue yMEHUM MPUMEHSTh TEOPETUUECKHE 3HAHUS
Uil OOBSCHEHHS (U3MYCCKUX SIBJICHUN B TMPUPOJAC W I TPHUHATHS TMPAKTHYECKHX
pEIIEHU B MOBCEAHEBHOM KU3HU;

®  OCBOGHHE CIOCOOOB PEIICHHWS pa3IMYHBIX 33aJad C SBHO 3aJaHHOM
bU3MYeCKO  MOJENBI0, 3amad, IOJPa3yMEBAIOIIMX  CaMOCTOSATEIBLHOE  CO3JaHUE

buznyecKoil MOeNn, COOTBETCTBYIOLIEH YCIOBUAM 3a/1a4H;



® [IOHMMaHHE (PU3NYECKUX OCHOB M NPHUHIMIOB JEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS Ha OKPYKAIOLIYIO CPEY;

®  OBJAJICHUE METOIaMHU CaMOCTOSTEIILHOTO TJIAaHUPOBAHMUS
U TpoBeIeHUs (U3MUECKUX IKCIIEPUMEHTOB, aHAM3a W HHTEPIIPETAIUU WH(POPMAIIUH,
onpeereHus! JOCTOBEPHOCTH MOIYYEHHOTO Pe3yJIbTarta;

®  CO3/1aHHME€ YCJIOBHM Il Pa3BUTHUS YMEHUU MPOEKTHO-UCCIEI0BATEIBCKOMH,
TBOPYECKOU JIEATENBHOCTH.

1.2.2. Ilananupyemble  Ppe3yJbTaThbl OCBOEHHMsI  00mIe00pa3oBaTEIbLHOM

aucumInHbI B c0oTBeTcTBHH ¢ PI'OC CIIO u Ha ocHoBe ®I'OC COO
O6mue xommnetreniuu (nanee — OK) u npodeccrnonansubie kommerenmu (nanee — [1K)
®I'OC CIIO B COOTHECEHMHM C JMYHOCTHBIMU, METANPEAMETHBIMH M TMPEIMETHBIMU
pe3yJibTaTamMu oOyueHust 0a30BOrO YPOBHS (manee — [1P06)

®I'OC COO npencraBieHbl B TaOJIUIIE:

OO0wmue u Ilnanupyembie pe3yabTaThl 00y4eHHs

npogeccuoHaIbHbIE Oo0mmue! JucuunainHapHble?

KOMIIETCHIIUH

OK

OK 01. Beibupats ciocoOsl | B wacTu TpynoBoro Bocnuranusi: | -I1P6 1.CpopmupoBaHHOCTH

peleHus 3aaa4 - TOTOBHOCTb K TPYAY, OCO3HaHHE [peJCTaBICHUN 0 poiu

npodeccuoHaIbHOM LIEHHOCTH MacTepCTBa, TPyAoIo0ue; | 1 Mecte (U3UKH U aCTPOHOMUU B

JeSITeIbHOCTH - TOTOBHOCTb K aKTUBHOM COBPEMEHHOW Hay4yHOH KapTHHE

MIPUMEHUTEIBHO K JEATEIIbHOCTH TEXHOJIOTUYECKON 1 MHpa, O CHUCTeMooOpa3yrolen

Pa3INYHBIM KOHTEKCTAM. COLIMAJIbHOW HaNpaBJIEHHOCTH, poa  GU3MKK B Pa3BUTUHU
CTIIOCOOHOCTh MHUITMHPOBATH, €CTeCTBEHHBIX HAyK, TEXHHKH
IUTAHUPOBATh U CAMOCTOSITEIILHO U COBPEMEHHBIX TEXHOJIOTHH, O
BBITIOJIHATH TaKYIO JAEATEIbHOCTB; BKJIQJIC pOCCHICKIX
- HHTepeC K pa3In4yHbIM chepam U 3apyOeKHBIX YUYEHbIX-(PU3UKOB
npoeCCHOHATFHOMN IEATENIFHOCTH. | B Pa3BUTHE HAyKH; IMOHUMAaHHE
OgJaienne YHHUBEpPCAIbHBIMH ¢buznueckoi CYLIHOCTH
y4eOHBIMH MO3HABATEIbHBIMU HaOJF01aeMBIX SIBTICHUI
AeficTBUSIMU: MHUKpPOMHpa,  Makpomupa |
0) 6azoBble JIOTMYeCKHe AeliCTBUSA: | METaMUpa; [OHMMaHUE  pOJIU
- CaMOCTOATENbHO (POPMYJIMPOBAaTh | ACTPOHOMUU B NPAKTHUECKOU
Y aKTyaJM3upOBATH MpoOIeMy, NESITEeNbHOCTH  dYelloBeKa |
paccMaTpuBaTh €€ BCECTOPOHHE; JanbHeHIem Hay4HO-
- YCTaHABJIMBATH CYIIECTBEHHBIN TEXHUYECKOM pa3BUTHH, POJIU
MPU3HAK WIM OCHOBAHMS ISt buzuKu
CpaBHEHHUS, KJIaCCU(PUKALUU U B (opmHpoBaHUHM Kpyrozopa H
0000111eHus; (YHKIIMOHATBHOH  T'PaMOTHOCTH
- OTIpE/ICTIST LENN ACATENbHOCTH, YeJoBeKa TSt pereHus
3aJaBaTh MapaMeTpbl U KPUTEPUU UX | MPAKTUUECKUX 3a]a4;
JOCTHKEHHS; -11PG 2.ChopMUPOBaHHOCTb




- BBISIBIISITH 3aKOHOMEPHOCTH U
MIPOTHBOPEYUS B paCCMaTPUBAEMBIX
SIBJICHUAX;

- BHOCUTh KOPPEKTHBHI B
JEATEIIbHOCTD, OLICHUBATh
COOTBETCTBHUE PE3YyJIbTATOB LIEIISIM,
OIICHUBATh PUCKH TOCIIECICTBUN
JEeITEIbHOCTH;

-pa3BUBaTh KPEATUBHOE MBIIILICHUE
MIPU PEIICHUN KU3HCHHBIX TIPOOIIEM,
0) 0a30BbIe HCCIeA0BaTEIbCKUE
nefcTBUA:

- BIIQJICTh HaBBIKAMU y4eOHO-
HCCIIEIOBATEIHLCKOU U MPOCKTHOM
NEeSTEIIbHOCTH, HABBIKAMU PEIICHUS
1po0JieM; BBISBIIATh MPUIUHHO-
CJICACTBEHHBIC CBSA3U U
aKTyaJlMu3upoBaTh 3a/1a4y,
BBIJIBUTATh THITOTE3Y €€ PeIIeHus,
HaXOJUTh apTYMEHTBI JUIs
JIOKa3aTeJIbCTBA CBOUX
YTBEPKACHUIM, 3a/1aBaTh apaMeTphl
Y KPUTEPUU PEIICHHUS;

- aHaJM3UPOBATH MOJyYEHHBIE BXOJIE
pEIICHUS 3a/1a4H PE3yJIbTAThI,
KPUTUYECKH OICHUBAThH HX
JIOCTOBEPHOCTbH, IIPOrHO3UPOBATH
W3MCHCHHUS B HOBBIX YCJIOBHSIX;

- YMETh MEPEHOCUTD 3HAHUS B
MMO3HABATENIBHYIO U TIPAKTUYECKYIO
00/1aCTH KU3HEAEITEIbHOCTH;

- YMETh HHTETPUPOBATH 3HAHHUSI U3
Pa3HBIX MPEIMETHBIX 00JIacTell;

- BBIIBUTATh HOBBIE UJIEH,
npeagaraTb OpUrHHaIbHBIC
MOAXObI U PEIICHHS; CTIOCOOHOCTH
WX IPUMEHEHHS Ha MTPaKTHKE.

YMEHUU pacro3HaBarb
(dbuzuveckue siBjaeHus (MPOIECCh)
U OOBSACHAT, WX HA OCHOBE

U3Y4YCHHBIX 3aKOHOB:
paBHOMEPHOE u
PaBHOYCKOPEHHOE

IIPSAAMOJIMHEMHOE JABHKECHUE,
CBOOOHOE NaZicHUE Te,

IBUKEHME IO  OKpPY>KHOCTH,
MHepLUs, B3auMoOJeicTBue Tell,

KoJie0aTeIbHOE JBHOKCHUE,
PE30HAHC, BOJHOBOC JBHKCHHE,
maddysus, OpOYHOBCKOE

JBUKEHHE, CTPOCHHUE >KUIKOCTEH
U TBEPIbIX TeJ, HU3MEHEHUE
o0bemMa Tel TMpH HarpeBaHUU

(OXJMaXKIEeHUN ), TEIJIOBOE
paBHOBECHE, UCTiapeHue,
KOHJICHCAIIHSI, TUIaBJICHUE,
KpHUCTaJLTU3AIHS, KHIICHHE,
BJIQAXKHOCTH BO3/yXxa, CBs3b

CpellHe KUHETHYECKON 3HEepruu
TEIJIOBOTO JIBUJKEHUSI MOJIEKYJI C
a0COJIIOTHOM TEMIIEPATYPOH,
MOBBILLICHUE JaBJICHUS Ta3a IpU
€ro HarpeBaHUM B 3aKPHITOM
cocy/e, CBA3b MEXIY
rapaMeTpamMu COCTOSIHUSI ra3a B
M30IIpoIleccax; 3IEKTPU3ALMS
T€J, B3aUMOJECHCTBUE 3apsiliOB,
HarpeBaHUEe  NPOBOJHUKA  C
TOKOM, B3aHMOJCHCTBIE
MarHuTOB, 3J€KTPOMarHuTHAasI
MHIYKIMS, 1eCTBUE MarHUTHOTO
I0JII Ha IPOBOJHHUK C TOKOM H
JBHOKY AN CS 3aps,
3JIEKTPOMAarHUTHBIE KOJIeOaHUs U
BOJIHBI, MIPSMOJIMHENHOE
pacnpocTpaHEHHE CBETa,
OTpa)kKeHUeE, IIPEJIOMJIIEHUE,
uHTephepeHys, auppakuus U
MoJIIpU3alusl CBETa, JUCIEPCUs
CBETA; (OTOdNIEKTPUYECKHIA
a¢ddexT, CcBETOBOE JIaBIICHHUE,
BO3HUKHOBEHHE JMHEWYaTOro
CIEKTpa aToma BOJIOpOAA,
€CTECTBEHHasd M MCKYCCTBEHHas
PaZl0aKTUBHOCTb;

-ITP6 3. Bnanenue
OCHOBOIOJIararouuMu
GU3MYECKUMU  TIOHIATHSIMH U
BEJIMYUHAMU,
XapaKTepU3yIOIUMHU (pU3nUecKue
ITPOLIECCHI (cBsI3aHHBIMH c




MCXaHUYCCKUM JBUXCHHUEM,

B3aUMOJICHCTBUEM TE,
MeXaHUYECKMMH KOJIEOAHUSIMHA U
BOJIHAMH,; aTOMHO-
MOJIEKYJISIPHBIM CTPOCHHEM
BEIIECTBA, TEIJIOBBIMU
MpollecCCaMH; DJIEKTPUUYECKUM U
MarHuTHBIM MOJISIMH,
AIEKTPUUECKUM TOKOM,
AJIEKTPOMArHUTHBIMU

KoJIeOaHHSIMHU u BOJIHAMY;
OITHYECKUMHU SIBJICHUSIMH
KBaHTOBBIMHU SIBIICHUSMH,
CTPOGHHEM aToMa M aTOMHOTO
saapa, PaANOAKTUBHOCTHIO);

BJIQJICHUEC OCHOBOIIOJIAraIOIIMMU
ACTPOHOMUYECKUMHU TOHATHSIMU,
MMO3BOJISIIOIIMMU
XapakTepHu30BaTh MIPOIIECCHI,
MPOUCXOSIIME Ha 3Be3JaxX, B
3BE3/IHBIX cHucTeMax, B
MEXKTraJaKTHUEeCKOU cpene;
IBIDKEHHE HEOECHBIX Ted,
SBOIIIOLIMIO 3Be3[ U BeeneHnHoii;
-11P64. Brnanenue
3aKOHOMEPHOCTSIMH,  3aKOHaMH
U TCOpUSAMH (3aKOH BCEMHPHOTO
Tarotenusa, I, II u III 3akonb
HproTona, 3akoH coxpaHEHUSs
MEXaHUYECKOM DHEPruM, 3aKOH
COXpaHEHUsl UMITyJIbCa, MPUHLHUII
CyNEpHO3MUIMU  CHJI, TMPUHIUII
PaBHOIIPAaBHOCTH HMHEPLHAIBHBIX
CHUCTEM OTCYETa; MOJEKYJISIPHO-
KUHETUYECKYIO0 TEOPUIO CTPOCHUS
BEIIECTBA, Ta30BbI€  3aKOHHI,
MEPBbII 3aKOH TEPMOJUHAMHKY;
3aKOH COXpaHEHUS
JJIEKTPUYECKOTO 3apsla, 3aKOH
Kynona, 3akon Oma a1 ygacTka
meny, 3akoH Oma A1 IIOJHOH
AJEKTPUYECKOM  IIeNH, 3aKOH
Jxoyns - Jlena, 3aKOH
AJIEKTPOMArHUTHOM  WHAYKIWH,
3aKOH  COXpPaHEHHUs  DJHEpIUH,

3aKOH MIPSMOJIMHEWHOTO
pacIpoCTpaHEHUs CBETAa, 3aKOH
OTpaKEHUs CBeTa, 3aKOH

MMpEIOMIICHUA CB€Ta, 3aKOH
COXpaHCHUA OHEPIHH, 3aKOH
COXpaHCHUA  HUMITYJIbCA, 3aKOH
COXpaHCHUA SJICKTPHUYCCKOTO
3apsaaa, 3aKOH COXpaHCHUA
MAacCCOBOro 4mcia, TMOCTYJAThI




bopa, 3akoH paxMOAKTUBHOTO
pacmaja); yBEpEHHOE
UCTOJb30BAaHUE  3aKOHOB |
3aKOHOMEPHOCTEH IIpH aHaIH3e
buzHYeCcCKuX SIBJICHUI u
MIPOIIECCOB;

-IIP6 6. BianeHne OCHOBHBIMH
METOJaMH HAY4YHOTO TIO3HAHUS,
UCTOJNB3yeMbIMU B (pu3HKe:
MIPOBOJIUTH MPSIMbIC M KOCBCHHBIC
U3MEpEHUS buzneckux
BEJIMYMH, BRIOUPAsi ONTHMaJIbHBIH
CrIOcO0 M3MEPEHUs] U HCHOIb3YS
U3BECTHBIE  METONBI  OIICHKH

IIOTPELIHOCTEN U3MEPEHUH,
IIPOBOJUTH UCclieI0BaHNe
3aBHCHUMOCTEN ¢buznyeckux
BEJIMYMH

C  HCHOJB30BAHHEM  MPSIMBIX
U3MepeHuil, OOBSICHATh
MOJTyYCHHBIE pe3yIbTaTHI,

UCTIONB3Ysl (PU3UUYECKUE TEOpHH,
3aKOHBl WM TIOHATHS, W JeNaTh
BBIBOJIBI; COOJIIO/IaTh  MpaBuUIIa
0e301macHOTO Tpyaa
IIPU IPOBEICHUH UCCIICIOBAHUI B
pamMKax y4eOHOro JKCIepUMEHTa
U y4yeOHO-MCCIEe10BaTENbCKON
JIESITEIbHOCTH C MCIOIb30BAaHHEM
U(PPOBBIX U3MEPUTEITEHBIX
YCTPOMCTB U 1a0OpaTOPHOTO
00opyI0BaHNS;
c(hOpMUPOBAHHOCTH
MpEeICTaBICHUI

0 METO/ax MOJIyuYeHHs] Hay4YHbIX
ACTPOHOMUYECKUX 3HAHUI;

-IIP6 7. ChopMupoBaHHOCTD
YMEHHs  pemaTrh  pacueTHhIE
3aJJaud  C  SBHO  3aJaHHOM
¢duznueckoit MOJIEIIBIO,
UCTONB3Yysd (U3NYECKHUE 3aKOHBI
Y TIPUHIIMIIBL, HA OCHOBE aHaJIH3a
yCIOBHMSL  3aJaud  BBIOMpaTh
(bU3NIECKyI0 MOJENb, BBIICTATH
¢buznyeckue BEJTMYMHBI u
dbopmysbl, HEOOXOIUMBIE IS €€
pelIeHusl, TPOBOJIUTH pacueTsl U

OLICHUBATh peanbHOCTh
IIOJIyYEHHOT O 3HA4YCHUS
(bu3nyecKoil BEIMYMHBI; peliaTh
KaueCTBEHHbIE 3a/1auy,
BBICTpauBast JIOTHUYECKH
HEIIPOTUBOPEUUBYIO LETIOYKY

pacCyJIE€HHl C OMNopodM Ha




HU3YYCHHBIC 3aKOHBHI,
3aKOHOMEPHOCTH H (DU3HUYECKHE
SABJICHUSA

OK 02. Hcnonb3oBaTh
COBpPEMEHHBIE CPE/ICTBA
MIOWCKA, aHAJIN3a U
UHTEpIpEeTany HHPOPMAITUU
U nH()OpPMAIOHHBIE
TEXHOJIOTUH TSI BBITIOJTHEHUS
3a/1a4 npodeccuoHATBHON
JeSITeIIbHOCTH

B 00J1acTH HEHHOCTH HAYYHOTO
MO3HAHUS:

- chopmupoBaHHOCTH
MHPOBO33PEHHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKU ¥ 00IIeCTBEHHOM MTPaKTUKH,
OCHOBAHHOTO Ha JIUAJIOTE KYJIbTYD,
CHOCOOCTBYIOILIETO OCO3HAHUIO
CBOET0 MECTa B MOJIUKYJIBTYPHOM
MHUDE;

- COBEPIIEHCTBOBAHUE A3BIKOBOW U
YUTATEIbCKOM KYJIbTYphI KaK
CPEACTBA B3AMMOJCHUCTBHS MEKIY
JIOJIbMU U TIO3HAHUS MUPA;

- OCO3HAHME LICHHOCTH HAay4YHOU
JeSITeIbHOCTH,
TOTOBHOCTBOCYIIECTBIISTD
MIPOEKTHYIO U HCCIIEA0BATEIbCKYIO
NEeSATSIIbHOCTh HHINBUYyaJIbHO U B
rpynmnax;

Osiaienne yHUBEpPCATbHBIMHI
Y4eOHBIMHU MO3HABATEIbHBIMH
AefiCTBUAMU:

a) padora c nndopmanmeii:
-BJIAJICTh HABBIKAMH ITOJTYICHHUS
MH(OPMALIMKUN3 HCTOYHUKOB Pa3HBIX
THUIIOB, CAMOCTOSITEIIHHO
OCYIIECTBISTH MOUCK, aHAIIU3,
CHCTEMaTH3aIHI0 U HHTEPIIPETAIIUIO
nH(OpMAaLIUY PA3IUYHBIX BUIOB U
(dhopm mpencTaBieHus;

- CO3/1aBaTh TEKCTHI B PA3IMYHBIX
dhopmax ¢ ya€ToM Ha3HAUYCHHS
nH(OpMAaIINY U 1IeNIeBOI ayUTOPHH,
BbIOMpAs ONTUMAIbHYIO (hopMy
MIPE/ICTABJICHUS U BU3YaIH3aIiy;

- OIICHUBATh JIOCTOBEPHOCTH,
JNETUTUMHOCTH UH(pOpManuu, e
COOTBETCTBHUE MPABOBBIM U
MOpaJIbHO- 3TUYECKUM HOPMaM;

- HCTIOJIB30BATh CPE/ICTBA
MH(OPMALIMOHHBIX U
KOMMYHHKATUBHBIX TEXHOJIOTUN B
pelIeHNN KOTHUTUBHBIX ,
KOMMYHHUKATHBHBIX U
OpTaHU3aIMOHHBIX 32149 C
co0Ir0IeHNH TpeOOBaHMH
PrOHOMUKH, TEXHUKH
0e30IMaCHOCTH, TUTHEHBI,
pecypcocOepekeHusl, MPABOBBIX U

-IIP6 5. YmMeHue y4yUTHIBATH
IPaHUILIBI IPUMECHEHHUS
U3yUYCHHBIX bu3HuecKux
MoJIeNeil: MarepHanbHas TOYKa,
UHEpIMAIbHAs CHCTEMa OTCYETa,

UJCAIIbHBIN ras; MOJIENH
CTPOCHUSI Ta30B, JKHUJIKOCTEH U
TBEPABIX TeN, TOYEYHBIN
JNIEKTPUYECKUN 3apsif, suepHas
MOJIEIIb aToMma, HYKJIOHHAs
MOJEJIb aTOMHOTO anpa

IIPU pelIeHnn GU3NYECKUX 3a/]1a4;
-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOM MO3ULIMU 110
OTHOIIECHHUIO K PU3NYECKON
uHpopMaluy, MoJIy4aeMoi 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh LIU(POBLIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYPHUPOBaHUS,
UHTEpIIpETalMK U IPEJICTaBICHUS
y4eOHOI U HayYHO-TIOIYJISIPHON
nHpOpMALIY; Pa3BUTHE YMEHUN
KPUTUYECKOI'O aHaIN3a
oJiy4aeMoil nHdpopmanuu




STUYECKUX HOPM, HOPM
nH(pOpPMaIMOHHOM 06€30MMacHOCTH;

- BJIaICTh HAaBbIKAMU paCIIO3HABaAHUA
Y 3aIIUTHI UHPOPMAIIUH,
uHpopmanueit 6e30macHoCTH
JMYHOCTH.

OK 03. IlnanupoBats u
peann3oBBIBATh COOCTBEHHOE
npodeccuoHaIbHOE U
JMYHOCTHOE Pa3BUTHE,
IpEANPUHUMATEIBCKYIO
JIeATEIIHOCTD, B
npodeccnoHaabHOM chepe,
UCTIOJIb30BaHUE 3HAHUSA TI0
(rHAHCOBOW TPAMOTHOCTHU B
Pa3IUYHBIX KU3HEHHBIX
CHUTYaIUsIX

B o6sacTn 1yxoBHO-
HPAaBCTBEHHOI'0 BOCIIUTAHUA:
-c(hopMHUPOBAHHOCTH HPABCTBEHHOTO
CO3HAHMSI, STUYECKOIO [TOBEJCHNS;

- CI0COOHOCTH OLIEHUBATh CUTYAIHIO
Y IPUHUMATh OCO3HAHHBIE PELICHUS,
OpPUEHTHUPYSCh HA MOPAIIBHO-
HPaBCTBEHHbIE HOPMBI U IEHHOCTH;
-0CO3HAHUE JIMYHOIO BKJIAJa B
IIOCTPOEHHUE YCTOMYHUBOTO
Oynyiero;

-OTBETCTBEHHOE OTHOLIEHUE K
CBOMM POJUTENSIM U (WIN) APYTUM
YJIEHaM CEMbH CO3JaHUIO0 CEMbH HA
OCHOBE OCO3HAHHOT'O MPUHATUS
[EHHOCTEN CEMENHOM KU3HU B
COOTBETCTBUH C TPaJULIUIMU
Hapo10B Poccum.

OBJaieHHe YHUBEPCAJIbHBIMU
PeryisiTUBHBIMM e CTBUSIMU:

a) caMOOpPraHu3aumsi:

- CaMOCTOSTEIbHO OCYILIECTBIISATh
[103HABATEJIbHYIO JIESTEIbHOCTD,
BBISIBJIAATH TIPOOJIEMBI, CTABUTDH U
(dhopMynupoBaTh COOCTBEHHBIE
3a/1auyd B 00pa3oBaTeIbHON
JEATEIBHOCTH U KU3HEHHBIX
CUTYaLUsX;

- CaMOCTOSTENBHO COCTABJIATh IUIAaH
pelieHus mpooIeMbl ¢ y4ETOM
HUMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U
MIPEATIOYTEHUN;

- 1aBaTh OLIEHKY HOBBIM CUTYalIUsM;

- cIoco0CTBOBATh (POPMHUPOBAHUIO
Y TIPOSIBJICHUIO IIUPOKON SPYAULIMH
B Pa3HbIX 00JIACTIX 3HAHUM,
MTOCTOSIHHO TOBBIIIATH CBOM
00pa3oBaTeNbHBINA U KyJIbTYypPHBIN
YPOBEHB;

0) CAMOKOHTPOJIb:

- HCIOJIb30BaTh MpHUEMBI pediekcun
JUIsl OLIEHKU CUTYalllH, BBIOOpa
BEPHOTO PEIICHHUS:

- YMETh OLIEHUBATh PUCKH U
CBOEBPEMEHHO NMPUHUMATh PEIICHUS
110 UX CHW)KEHUIO;

-ITP6 9. ChopmupoBaHHOCTH
COOCTBEHHOW MO3MLIMU 110
OTHOIICHHIO K (PU3NYECKOM
uHpopMaLuy, MoJIy4aeMol 13
pa3HbIX UCTOYHUKOB, YMEHUI
UCIOJIb30BaTh LIU(PPOBLIE
TEXHOJIOTUH JIJIs TIOUCKA,
CTPYKTYPHUPOBaHUS,
UHTEPIIPETALMM U IPEJICTaBICHUS
y4eOHOW U HAyYHO-TIOMYJISIPHOM
nHpOpMALNHY; Pa3BUTHE YMEHUN
KPUTUYECKOI'O aHAJIN3a
oJiy4aeMoil nHdpopmanuu




B) YMOIHOHAJILHBIIH HHTEJIJIEKT,
NpeAnoJaaraimuiicpopMupoBaHH
0CTh:

- BHyTPEHHEW MOTHUBAIIHH,
BKJIFOYAKOLIEH CTPEMIICHUIO K
JOCTIDKEHUIO IIEJIH U yCIIEXY,
ONTUMH3M, HHUIIMATUBHOCTD,
yYMEHUE JICHCTBOBATh, UCXOJIS U3
CBOHMX BO3MO>KHOCTEH;

- OMIIATUH, BKIIFOYAIOIICH
CIOCOOHOCTH TTOHUMATh
HMOIIMOHAIBHOE COCTOSIHUE JIPYTHX,
YYUTBIBATh €T0 MPH OCYIIECTBICHUN
KOMMYHUKAIIH, CIOCOOHOCTh K
COUYYBCTBHIO U CONIEPEIKUBAHUIO;

- COIMAabHBIX HABBIKOB,
BKJTFOYAIOIIUX CIIOCOOHOCTh
BBICTPaMBAaTh OTHOIICHHS C IPYTHMHU
JFO/IbMU, 3a00TUTHCS, TPOSIBIIATD
WHTEPEC U pa3peliaTh KOHMIUKTHI.

OK 04. D¢ddexruBHO
B3aUMO/ICHICTBOBATh U
paboTtarh B KOJUIEKTUBE U
KOMaHJIE.

- TOTOBHOCTh M CIIOCOOHOCTH K
00pa3oBaHMIO U CAMOPA3BUTHIO,
CaMOCTOSITECIIbHOCTH U
CaMOOTIPE/ICIICHUIO;

- OBJIa/ICHUE HaBbIKaMH y4eOHO-
HCCIIEA0BATENIbCKOM, MPOSKTHON 1
COILIMAIIbHOM AeSITEIHbHOCTH,
OBiageHne yHHBepCAIbHBIMH
KOMMYHUKATHUBHBIMU
JNeHCTBUSIMU:

a) COBMECTHAs JIeATeIbHOCTD:

- IOHMMATh U UCIOJIb30BaTh
MPEUMYIIECTBAa KOMaHIHON 1
WHIUBUAYATbHON pabOThI-
IIPUHUMATH LI€JIM COBMECTHOMN
JeSATEeIbHOCTH, OPTAaHU30BBIBATh U
KOOPJAMHHUPOBATH JIEHCTBUS 110 €€
JOCTHXKEHHIO: COCTABIIATH IIJIaH
JEUCTBUM, PACIIPEETATh POIU C
y4ETOM MHEHUH YYaCTHUKOB,
00CcyX1aTh pe3yJbTaTbl COBMECTHOU
paboThI;

- KOOPAUHUPOBATH U BBIOIHATH
paboTy B yCIOBHSIX PEATBHOTO,
BUPTYaIbHOTO U
KOMOMHHPOBAHHOTO
B3aMMO/ICHCTBUS,

- OCYHIECTBJISITH TTO3UTUBHOE
CTpaTernyecKoe MOBEJECHUE B
Pa3IUYHBIX CUTYAIUSX, POSIBIIATH
TBOPYECTBO U BOOOpaKeHUE, ObIThH
HHUIIMATUBHBIM.

OBJjajieHHe YHUBEPCAIbHBIMU
peryJsATUBHBIMHU JeHCTBUSIMU:

- ITP6 10. OBnanenne yMEeHUSIMHU
paboTath B rpymie

C BBITTOJIHCHUEM PA3IMYHBIX
COLIMAJIbHBIX POJICH, MIIAHUPOBATH
paboTy IpyNIbl, palliOHAILHO
pacnpeaensaTh AeSITeIbHOCTD B
HECTaHIAPTHBIX CUTYAIHSIX,
aJIeKBATHO OI€HUBAThH BKJIA]
KQKJIOTO U3 YYaCTHUKOB TPYIIIIBI
B PEIlICHUE paccMaTpUBaeMOi
POOJIEMBI
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r) NpUHATHE ce0s M APYrux
JIofeit:

- IPUHUMATh MOTHUBBI U APTYMEHTHI
JPYTUX JIO/EH NpU aHaIH3e
PE3yJIbTAaTOB AEATEIbHOCTH;

- IPU3HABAThH CBOE MPABO U IPABO
APYTUX JIO/IeH Ha OIINOKH,
pa3BUBaTh CIIOCOOHOCTH IIOHUMATh
MHUD € [TO3ULUU IPYTOro YEJIOBEKA.

OK 05. Ocy1iiecTBisTh
YCTHYIO U TUCBMEHHYIO
KOMMYHUKAIUIO Ha
TOCYJIaPCTBEHHOM SI3BIKE
Poccuiickoit ®exnepanuu ¢
y4eTOM OCOOEHHOCTEH
COIMAIBHOTO U KYJIbTYPHOTO
KOHTEKCTa

B o0yacTH 3cTETHYECKOI0
BOCIIUTAHMS:

- 3CTETUYECKOE OTHOIIIEHUE K MHPY,
BKJIIOYas 3CTETUKY HAyYHOI'O
TBOPYECTBA, MPUCYIIIETO
¢u3nveckoil Hayke;

- CMOCOOHOCTHh BOCIIPUHUMATH
paBJH/I‘-IHI)IC BUIbI I/ICKYCCTBa,
TpaJMIIUU ¥ TBOPYECTBO CBOECTO U
JIpyrux HapOJOB, OLIYINATE
SMOIMOHAILHOE BO3IEHCTBHE

HCKYCCTBA;

-yOCKJICHHOCTh B 3HAYUMOCTH JIJIS
JIMYHOCTHU u oO1ecTBa
OTEYECTBEHHOI'O u MHPOBOIO

HNCKYCCTBA, STHUYCCKHUX KYJIbTYPHBIX
TpaJULMHA U HAPOJAHOTO TBOPUYECTBA;
- TOTOBHOCTb K CAMOBLIPAXKCHUIO B
pa3HbIX BUJaX UCKYCCTBa,
CTPEMIJICHUC NIPOABJIATh KAa4CCTBA
TBOPYECKOM JINYHOCTH;
OBiaieHNe YHHUBEPCAJIbHBIMH
KOMMYHHMKATHBHBIMH/ e CTBUSIM
H:2) ODIIeHHe:

- OCYHICCTBJIATH KOMMYHHUKAIIUHU BO
Bcex cdepax KU3HY;
-pacno3HaBaTh HEBEpOAIbHbBIE
cpezacTBa O0IIeHus], TOHUMAaTh
3HaUEHUE COLMANIbHBIX 3HAKOB,
pacro3HaBaTh MPeNOChUTKN
KOH(JIMKTHBIX CUTYallui U
CMST4aTbKOH(IIHUKTHI,

-pa3BepHYTO U JIOTUYHO U3JIarath
CBOIO TOYKY 3PEHHUS C
HCIIOJIB30BaHUEM A3BIKOBBIX
CPEACTB.

- [1P6 1. ChopMupoBaHHOCTH
IIPEACTABIICHUH O POJIU

U MecTe (PU3UKU U aCTPOHOMMH B
COBPEMEHHOM HAYYHOU KapTUHE
MHpa, 0 CUCTEMOOOpPa3yIoLIeH
ponu GU3KKH B PA3BUTUU
€CTECTBEHHBIX HAyK, TEXHUKU

Y COBPEMEHHBIX TEXHOJIOTUH, O
BKJIAJIC POCCUHCKHX

1 3apyOeXKHBIX yUEHBIX-(DU3UKOB
B Pa3BUTHE HAYKH; [IOHUMaHHE
(bu3nIecKoil CymHOCTH
Ha0JII01aeMBIX SIBICHUH
MHUKpPOMHpPA, MAKPOMUPA U
MeraMmpa; IOHUMaHUuE POJIH
aCTPOHOMUU B ITPAKTHUYECKOU
JESTEIbHOCTH YEJIOBEKA U
JaJbHEWIIEM Hay4YHO-
TEXHUYECKOM Pa3BUTHH, POJIH
buzuku

B (DOPMHUPOBAHUU KPYTr030pa U
(GYHKIMOHATIBHOW IPaMOTHOCTH
4eJI0BEKa JJIs PEILICHUs
MIPaKTUYECKHX 3aa4

OK 07. ConeiicTBOBaThH
COXPaHEHMIO OKPYXKAIOIIEH
Cpembl, pecypcocOepexeHHIo,
OPUMEHSTH 3HaHUs 00
HN3MCEHCHHH KJIMMaATa,
HPUHIUITBL
OepeKJIMBOrOIIPOU3BO/ICTBA,

B o0s1acTH 3K0JI0rH4Y€CKOr0
BOCIIUTAHUA:
-c(hOpMHPOBAHHOCTH
JKOJIOTUYECKOM KYJIBTYPHI,
IIOHUMAHUEC BJIIUAHHUA COLUAJIBHO-
SKOHOMUYECKHX  NPOLECCOB  Ha
COCTOSIHUE IIPUPOIHOMN 5

- [1PG 8. ChopmupoBaHHOCTH
YMEHUS IPUMEHATD MOJTYyYEHHbIE
3HAHUS JJI9 OOBSICHEHUS yCIIOBUM
MpOTeKaHUus (PU3NIECKUX
SIBJIEHUW B IPUPO/IE

U JUISl IPUHSATHS TPAKTHYECKUX
peLIeHHI
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a¢(deKTHBHO ACHCTBOBATH B
YPE3BBIYANHBIX CHTYAIUSIX.

COLMAIIbHOU
rJ100aTBEHOTO
9KOJIOTUYECKHX MPOOIIeM;
-ITUIAHUPOBAHUE W OCYLIECTBICHUE
JICHCTBUI B OKPY’KAIOLIEH Cpelle Ha
OCHOBE 3HaHUs LEJIeH yCTOMYMBOTO
pa3BUTHSA YEJIOBEUECTBA;

OCO3HAaHHE
XapakTepa

Cpensl,

B IOBCEIHEBHOM XU3HU UL
oOecrieueHrs 0€30MMaCHOCTH TIPH
oOpaIlleHuu ¢ OBITOBBIMH
npuOopaMu U TEXHUYECKUMHU
YCTPOMCTBAMU, COXPAHEHUS
3JI0pOBbS U COOJIOICHUS HOPM
9KOJIOTUYECKOTO MTOBE/ICHHUS B

AKTUBHOE  HENpHUATHE JCHCTBUH, N
NPHHOCAIMX Bpen  OKpyskaromeii | CKPYKatoleH cpene; MOHUMaHHe
cpere: HEO0OXOIUMOCTH TPUMEHEHUS
-yMEHUeE MPOTHO3UPOBATH JOCTH)KCHUH (QU3HKU 1
HeOIaroNpUATHBIE — JKOJIOTMYeckue | TeXHOIOTHiH
MOCIEACTBUS  TPEANPUHAMAEMBIX | JUIS PAllHOHATIBHOIO
JEHCTBUM, TPEAOTBPAIATh UX; MIPUPOIOTIOIB30BAHUS
- pacimmpeHue OIIBITA
JIeATCIILHOCTH 3KOJIOrHYECKOM
HaIpaBJIEHHOCTH HA OCHOBE 3HAHUU
o (usuke.
[IK 1.2. PazpabatsiBaTh -yMeHue padoTaTh C pa3IuyHbIMU -pa3pabaTbiBaTh  OOBEKTHI  0a3
00BEeKTHI 0a3 JaHHBIX B 00beKTaMu 0a3bl JaHHBIX; AHHBIX

COOTBETCTBUH C
pe3yJbTaTaMH aHaJIN3a
MPEAMETHOM 00JIaCTH.

-HCIIOJIb30BaTh CPEICTBA
MH(GOPMALMOHHBIX U
KOMMYHHUKaTHBHBIX TEXHOJIOTHIA B
peleHNH KOTHUTHBHBIX ,
KOMMYHUKaTHBHBIX U
OpraHU3alMOHHBIX 3a/1a4 C
coOntoeHui TpeOoBaHM
SPrOHOMUKH, TEXHUKHU
0€3011aCHOCTH, TUTHEHEI,
pecypcocOepexeHns, IPaBOBbIX U
STHYECKUX HOPM, HOPM
nH(pOPMAIMOHHOI 0€30MacHOCTH;
- BJIJIETh HABBIKAMH PACIIO3HABAHUS
U 3aIIUTHI HHPOpPMaLUHY,
nHpopmairen 6e30MacHoOCTU
JIMYHOCTH.

-KOOPJIMHUPOBATH M BHITIOJHATH
paloTy B yCIIOBHSIX pPEalbHOTO,
BUPTYaJILHOTO U
KOMOHWHUPOBAaHHOTO
B3aUMOJCHCTBUS;

-CO3/1aBaTh TAOJIUIILI, HHCKCEHI,
OTpaHUYCHUS U JPYTUe OOBEKTHI
0a3bl TaHHBIX

-pa3pabaTbIBaTh HEOOXOAMMBIC
JUTSL PA3TTUYHBIX TPYTIIT
MOJIb30BaTEJICH IPECTABICHUS
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2. CTPYKTYPA U COJAEPKAHUE OBIIEOBPA3OBATEJILHOM

T CTUTLIAHBI

2.1. O0bem yueOHOH JUCHUIIMHBI U BUbI Y4eOHOH padoThl

Bupa yueOHoii padoThl

O0BeM B yacax

O0bem o0pa3oBaTebHON NPOrpaMMbl THCHUILINHBI 144
OcHoBHOe cogepkaHue
144

BT. 4.:

TEOpPETHYECKOE 00yUeHre 86

nabopaTOPHBIE U MPAKTUICCKHIE 3aHITH 50
IIpodeccuonanbHO OPMEHTHPOBAHHOE CO/lep:KaHMe (CoepKaHue 64
MPUKJIAJTHOT0 MOYJIfA)
IIpome:xxyTouHasi arrecTanusi(3K3aMeH) 8
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2.2. TemaTH4ecKHil IVIaH U COAEPKAHME Y4eOHOM TN CUUIIHHBI

Coaep:xanue yuedOHOTro MaTepnaJia (0CHOBHOE H
npogeccuoHaIbHO0OpHEeHTUPOBAHHOE), 1a00PATOPHBIE H
NpaKTHYeCKUe 3aHATUS, IPUKJIATHON MOAYJIb( IPH HAJTUYMH )

0O0bem
4acoB

HaunmeHoBaHMe pa3ae/ioB U TeM
®DopmupyeMble KOMIETEHIIHH

1 2 3 4

OcCHOBHOE cO/Iep:KaHue

Paznen 1. ®u3nka u MeTOAbI HAYYHOT'0 MIO3HAHUSA 2

Tema 1.1 Coneprkanue yueOHOTo MaTepuaa 2 OK 03
Beenenue. ®usuka - Hayka o npupone. Hayunsle MeTOnBl IO3HAHUSA OK 05
OKpyXaromero mupa. Ponp skcrnepumeHTa U TEOpUM B
nporecce IMO3HAHHUS MPUPOIBI. DKCIEPUMEHT B (hu3mKe.
MonenupoBanne (U3NYECKUX SBICHHA M MPOIECCOB.
Hayunple runore3bl. ®Pusznueckue 3aKOHbl U TEOPHH.
['paHunpl NPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. [IpuHumn
coorBercTBUs. Poinb M mecro ¢u3uku B (HopMUpOBaHUU
COBPEMEHHOM HAy4yHOW KapTHHbI MHpa, B IPAKTUYECKOU
NEITEILHOCTH JIIOICH.

Kombunuposannoe 3anamue.

Pa3znen 2. Mexanuka 24

Tema 2.1 Coneprxanne yueOHOro Marepuasa 4 OK 01
Kunemaruka Mexauunuaeckoe JIBUKCHUE. OTHOCUTEIBHOCTD OK 02
MexaHudeckoro AsmxeHus. Cucrema orcyera. TpaekTtopus. OK 04
[Tepemernienue, cCKOpoOCTh (CpeaHsisi CKOPOCTh, MTHOBEHHAsS OK 05
CKOPOCTh) U YCKOPEHHE MAaTepUAIbHON TOYKH, UX MPOEKIINH OK 07
Ha OocH cucteMbl koopauHaT. CroxkeHue NepeMelieHUd U IIK 1.2
CIIOKEHHE CKOpOocTel. PaBHOMEpHOE M PaBHOYCKOPEHHOE
OpsIMOJIMHEHOe  JABIKEHHEe. ['papuku  3aBUCHMOCTH
KOOpAMHAT, CKOPOCTH, YCKOPEHHMS, IIYTH U IEPEMEIICHUSA
MaTepuaibHOW TOYKM OT BpeMeHH. CBOOOJHOE MajeHHeE.
VYckopenne — cBoOogHoro — mageHus.  KpuBosmHeiitHOoe
JBIKEHHE. /[BU)KEeHHE MaTepHaIbHOM TOYKH 110 OKPY’KHOCTH
C IOCTOSHHOW I10 MOJAYIK CKOPOCTBIO. YTJIOBas CKOPOCTb,
auHelHass ckopocth. Ilepmon u  wactoTra oOpaieHus.
IleHTpOCTpEMHUTEIIBHOE YCKOpEHHE. Texnuueckue
YCTPOMCTBA M MNPAKTUYECKOE IPHUMEHEHHE: CIUAOMETP,
JBUKEHHUE CHAPSI0B, LICIIHBIE U PEMEHHBIE TIEpEIayu.
Kombunuposannoe 3ansmue.




IIpaxmuueckue 3anamus.
[IpakTuueckas padora Nel. 3yueHnue nBuxeHus Tena,
OpOIIEHHOTOTOPH30HTAIHHO

Jlabopamopnvie 3anamus
JlaGopaTtopHnas padora Nel. OnpeneneHue yCKOpEHHS Tela
IpY HEPAaBHOMEPHOM JIBUIKCHHH.

Tema 2.2
JluHamMuKa

Conepxanue yueOHOrO MaTepuana:

[Ipuniun  otHocutenbHOCcTH  [anmmies.  IlepBblid  3aKOH
Herorona. MHepuumanpHble cucrteMbl orcyera. Macca Tena.
Cuna. [Ipuniun cynepno3unuu cuil. Bropoii 3akon HetoToHa
JUISL MAaTEPUAIIBHOW TOYKM B MHEPLHUAIBLHON CUCTEME OTCUETa
(MUCO). Tpernii 3akon HproToHa a1 MaTtepuagbHBIX TOYECK.
3akoH BcemMupHoro tiarorenus. Cuna T1sbxkectd. IlepBas
KocMmuyeckas ckopoctb. Cuita ynpyroctu. 3akoH ['yka. Bec
tena. Tpenue. Buasl TpeHus: (OKOsI, CKOJIbKEHUSI, KAUCHUS).
Cuna tpenusi. Cyxoe TpeHue. Cuia TpEHHUS CKOJBXKECHHUS U
cuna TpeHus mnokos. Koadpduument Tpenums. Cuna
COMPOTUBIICHUS TPU ABMXKCHUU Tella B JKUIKOCTH WIIH rase.
[ToctynatenbHOe W BpallaTelbHOE [BUKEHHE aOCOJIOTHO
TBEPAOro Tena. MOMEHT CUJIbl OTHOCUTEIFHO OCH BpAIllCHUS.
[Tneuo cunbl. YcnoBust paBHoBecusi TBepaoro tena B MCO.
TexHuyeckue yCTPOWCTBA U TMPAKTHUECKOE MPUMEHEHUE:
HNOJUINITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.
Kombunuposannoe sanamue.

Ilpaxmuueckue 3anamusi.
[TpakTiueckas paborta Ne2. M3yueHue nBuxeHus Opycka mno
HAKJIOHHOM IUIOCKOCTH IOJI IEUCTBUEM HECKOIBKUX CHUJI

Jlabopamopnvie 3anamus
Jlaboparopnas pabora Ne2. HccnemoBaHue — yCIOBUU

paBHOBECHUA TECJIa, UMCIOLICTO OCh BPpAIlICHUA

Tema 2.3
3akoHbI
coXpaHeHHs B
MEXaHUKe

Cogepxanne yueOHOT0 MaTepHana;

MexannueckasipabotanmoliHocTb. KunernueckassHeprusi.
[ToreHnnanbHas sHeprus. 3aKOH COXpPAaHEHHS MEXaHHMYECKON
DHEPTHH.
PaboTacunbITspkecTUMCHIBIYTIpYTocTH. [ [pMeHeHe3aKOHOBC
oxpaHeHus1. M crnonb30BaHNE€3aKOHOBMEXaHUKUIII00bSCHEHUS
JIBY)KEHUSTHEOCCHBIX TENU I Pa3BUTHS KOCMHYECKHX
WCCJIENOBAHNM, TPAHMUIBl NPUMEHUMOCTH  KIJIACCHUYECKOU
MeXaHUKU. VIMIynbC MarepuanbHOM TOUKM (Tena), CHUCTEMbI
MaTepUalbHBIX TOYEK. VMIynpC CHIbBl M H3MEHEHHe
UMIyJIbCca Teja. 3aKkoH coxpaHeHus wumnyiasca B HCO.
PeaktuBHOe nBuxkenue. PabGora cuibl. MOIIHOCTH CHIIBL
Kunernueckast sHeprus MaTepuanbHOW TOYKH. Teopema 00
W3MEHEHUM  KHHETHYeCKOW  sHeprud.  [loreHnmaneHas

SHEPrusl. IToreHunanbHast SHEPrus yhapyro
nehopMUPOBaHHON NpyXUHBIL. [loTeHIMaNbHas SHEPTUs Tela
BOMM3M  moBepxHocTh  3emiH.  [loTeHnumaneHble U

HenoTeHUualnbHble CUIbl. CBsI3b pabOTHl HEMOTEHIMATBHBIX
CUJ C U3MEHEHMEM MEXaHWYECKOW JHEPIrUU CHUCTEMBI TEIL
3aKOH COXpaHEHMs] MEXaHUYeCKOW OJHEepruu. YIpyrue u
HEYIPYrUe CTOJIKHOBEHUS
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IIpodeccnonanbHo OPHEHTHPOBAHHOE coaepxkanue
(comepxaHue NPUKJIATHOTO MOTYJIS)

Ilpaxmuueckue 3anamusl.

[IpakTtuueckas pabora Ne3. HccnemoBanwe cBsi3u pPaOOTHI
CHUJIBI C U3MEHEHUEM MEXaHUYECKOM IHEPTUu Tea.
[IpakTtnueckas padora Ned. TexHHYECKHE YCTpPOWCTBA H
MPaKTUYECKOE IMPUMEHEHUE:BOJIOMET, KOMeEp, MPY>KUHHBINA
MUCTOJIET, TBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB U PaKeT.

Paznen 3. MoJsiekyjsipaasi pu3uKa 1 TEPMOJUHAMHUKA

22

Tema 3.1
OcHoBBI
MOJIEKYJISIPHO
-KHHeTHYeC
KOM Teopuu

Conepkanue yueOHOTO MaTepHaa:

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOW Teopuu
U HX ONBITHOE O0OOCHOBaHHE. bBpOyHOBCKOE JBHXKCHHE.
Huddysus. Xapakrep IBHKCHHUS U B3aUMOJCHCTBHUS YaCTHII
BeulecTBa. MoJien CTPOEHHUs ra3oB, KUIAKOCTEW M TBEPIBIX
Te1 ¥ OOBACHEHHWE CBOMCTB BEIECTBA HAa OCHOBE JTHX
Mozenen. Macca u pazmepbl MosekyJs. KonnuecTtBo BeniecTsa.
[Tocrosiunas ABoranapo. TemnoBoe paBHoBecue. TemmepaTypa
n ee usMmepenue. Illkana temmneparyp Llenbcus. Mogaens
uaeansHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYISIPHO-
KAHETHYECKOW TEOpUH HUACaTbHOro rasza. AOcomoTHas
TeMIeparypa Kak Mepa CpeaHell KUHETUYEeCKOW SHepruu
TEIUIOBOTO JABM)KEHMsI vacTull rasa. lllkama Ttemneparyp
KenpBuna. ['a3oBbie 3akoHBL. YpaBHeHHe MeH/eneeBa-
Knaneiipona. 3akon [lanbrona. M3onporneccsl B ujeanbHOM
ra3e Cc IMOCTOSHHBIM KOJIMYECTBOM BellecTBa. I 'paduueckoe
IIpEJICTaBICHUE U30IIPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.
TexHuyeckue yCTpPOWCTBA U TMPAKTHUECKOE MPUMEHEHUE:
TEPMOMETDP, OapoMeTp.

Kombunuposannoe sanamue.

Ipakxmuueckue 3anamusl.
[TpaxTrueckast pabota NeS. M3mepeHne maccsl BO3yxa B
KJIACCHOW KOMHATe

Jlabopamopnvie 3anamus
JlaGopaTopHast pabota Ne3.OmnbITHast mpoBepka 3akoHa I eii-

JIroccaka.

Tema 3.2
OCHOBBI
TepPMOIMHA
MHKH

Conepkanne y4eOHOro MaTepuara;

Buytpennss sneprusi. Pabota u temnonepenada. Konnuectso
TEIUIOTHl. YpaBHEHHE TeruioBoro OanaHca. IlepBoeHauarno
TEPMOJUHAMUKHU. AnurabaTHbIH rpotecc.
Bropoenauanorepmoguuamuku. Tennoseiegsurarenu. KI1/Ire
wioBoroasurarens.Oxpananpuponsl.  TepMonnHaMuyeckas
cucreMa.  BHyTpeHHsAs  JHeprus  TEPMOAMHAMHUYECKOU
CHCTEMBI U CIIOCOObI ee u3MeHeHusl. KomuuecTBo TeroTsl U
pabota. BHyTpeHHsIsT 3Heprus OJHOATOMHOTO MHJI€aTbHOIO
raza. Buasl temronepenayu: TEIJIONPOBOAHOCTb, KOHBEKIIMS,
U3JIydeHHue. Y IeJbHas TeIUIOEMKOCTh BemecTBa. KonndecTBo
TEIIOThl mpu Temonepenaye. Ilonsatue o0 anmabaTHOM
npouecce. llepBeiii 3akoH TepMoauHamMuku. IIpumeneHune
[IEPBOTO  3aKOHAa  TEPMOAMHAMUKM K  M30IPOLIECCAM.
I'padmueckas mHTepnperanus paboThl raza. Bropoil 3akoH
TepMomHaMUKH. HeoOpatumocTs mpoleccoB B HPUPOJE.
TeroBble MamuHbl. [IpUHIUIIBI 1EMCTBUS TEIUIOBBIX MAIIIHH.

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
K 1.2
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[IpeoOpazoBanust  SHEprUM B  TEIUIOBBIX  MAaIllMHAX.
Koaddumuent mone3noro aeldcTBHUs TEMJIOBOW MAIIHHBI.
Hukn KapHo u ero ko3(p(dUIMEHT NOJE3HOrO JeHCTBHUA.
DKOJIOTHYECKUE MPOOJIEMBI TEIUIOIHEPIeTHKU. TeXHUYECKUe
YCTpOWMCTBA U  MPAKTUYECKOE TPUMEHEHHWE: JIBUTaTellb
BHYTPEHHETO CrOpaHusl, OBITOBOM XOJIOUIILHHUK,
KOHWIIHOHED.

Kombunuposannoe zansmue.

Jlabopamopnvie 3anamus 2
Jlaboparopnas  pabora  Ned.  l3mepenue  yaenbHOM
TEIUIOEMKOCTH
Tema 3.3 Coneprkanue ydeOHOro MaTepuaa: 4
ArperaTHble | [TanooGpasoBanue M KoHaeHcauus. VIcnapeHne H KUICHHe.
COCTOSTHUS AGCOMIOTHAsS M OTHOCHTENbHAs  BIAXKHOCTh  BO3/IyXa.
BelecTBa M | Hacpnennplii map. YaenbHas TeIuioTa MapooOpa3oBaHHS.
}asosrie 3aBUCHMOCTh TEMIIEPATYpPhl KHMIIEHUs OT JaBieHHs. TBepioe
HEPEXObl teno. Kpucrammueckue u amopdHble Tena. AHHM30TPONMS
cBoiicTB KkpucramwioB. Kuakue kpucramibl. CoBpeMEHHbIE
Matepuainbl. [lnmaBneHnne u KpucTamzanus. YaenbHas
teriora muaBieHus. CyOnumanus. YpaBHEHHE TEIJIOBOIO
Oananca.
Kombunuposannoe sanamue.
IIpodeccnonanbHO OpHMEHTHPOBAHHOE COJleP:KAHME 4
(coep:kaHue NPUKJIATHOTO MOIYJIsI)
Jlabopamopnvie 3anamus
Jlaboparoprnass pabora No5. OmpeneneHue BIAKHOCTH
BO3/IyXa
Ipaxmuueckue 3anamus
[Tpaktiueckast pabora Ne6. TexHuueckue ycTpoiicTBa U
NPAKTUYECKOE TPUMEHEHHE: THUTrPOMETp U ICUXPOMETP,
KaJOpUMETpP,  TEXHOJIOTMH  IOJYyYeHHS  COBPEMEHHBIX
MaTepuaioB, B  TOM  4YHCJI€  HAaHOMATepUaJOB, U
HaHOTEXHOJIOTHH
Pasnen 4. DieKTpoAMHAMHUKA 34
Tema 4.1 Coneprkanue yueOHOTro MaTepuana: 8 OK 01
JJyiekTpocTa OnekTpuzaiusi Teln. OIeKTpuueckuit 3apsa. JlBa Buza OK 02
THKA JJNIEKTPUYECKUX 3apsAfoB. IIpOBOOHUKM, IUINEKTPUKH U OK 03
NOJYIPOBOJHUKUA. 3aKOH  COXpPAHEHMs]  BJIEKTPUUECKOTO OK 04
3apsina. Bzaumopeiictsue 3apsinoB. 3akoH Kynona. Toueunsiit OK 05
ANEKTPUIECKUIN 3aps. DIIeKTpUIEcKoe noJie. OK 07
HarmpsixeHHOCTD JJIEKTPUYECKOTO TI0JIA. ITpuHuun [IK 1.2
CYIIEPHO3UIA BIIEKTPUUECKHAX TIOJIEH. JInanmn
HaNpsOKEHHOCTH  dJIeKTpUueckoro  mois. PabGora  cun
3JIEKTPOCTATUYECKOTO MOJISI. [Torenuman. Paznocth
MOTEHLINAJIOB. [IpoBoHUKH u TUDIIEKTPUKH B
AIEKTPOCTATUYECKOM ToJie. Jusnexkrpuyeckas
IIPOHULIAEMOCTb. ONEKTPOEMKOCTb. Kongencarop.
ONEeKTPOEMKOCTh  IUIOCKOTO  KOHJEHcaTtopa.  JHeprus
3apsKEHHOTO KOHEHCATOPA.
Kombunuposannoe 3ansmue.
IIpogeccnonajibHO OPHEHTHPOBAHHOE coJepKaHue 2
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(comep:kaHue NPUKJIATHOTO MOAYJISI)

IIpaxmuueckue 3anamus

[Ipaktuueckass pabora Ne7. TexHHUecKue YCTPOWCTBA U
IIPAKTUYECKOE  IPUMEHEHUE:IIEKTPOCKON,  JJIEKTPOMETP,
AIIEKTPOCTATUYECKAs! 3allUTa, 3a3€MJIICHUE 3JIEKTPOIPUOOPOB,
KOHJICHCATOP, KONMPOBAJIbHBIN amlapar, CTPYHHBIM IPUHTEP

Tema 4.2
ITocTosiHHBII
JIEKTPUYECK
ui TOK. Toku
B Pa3JIMYHbIX
cpeaax.

Conepxkanue yueOHOrO MaTepHaia:

DJIEeKTPUUYECKU I TOK. YcnoBus CyIIECTBOBAHUSA
anekTpudyeckoro Toka. Mcrounukum Toka. Cuna Toka.
ITocrosiunbiii TOok. Hampsbkenwe. 3akoH Oma 11 ydacTka
LENH. DIEeKTpUUYECKOE COIIPOTUBIICHUE. VY nenbHoe
CONPOTHUBIICHUE BELIECTBA. IlocnenoBarensHoE,
NapajuleJIbHOE, CMELIAHHOE COEAUHEHHME IPOBOJHUKOB.
PaGota »snexrtpuueckoro Toka. 3akoH Jlxoyms-JIenma.
MOIIHOCTD ANEKTPUUECKOTO TOKA. DIEKTPOJBIIKYIIAs CUJla U
BHYTPEHHEE CONPOTUBIIEHNE NCTOYHHNKA TOKA. 3aKkoH Oma st
NOJIHOM  (3aMKHYTOM) dnekTpuueckod nenu. KopoTkoe
3aMbIKaHUE. DJIEKTPOHHAs! IPOBOJAUMOCTh TBEPABIX METAIIIOB.
3aBUCHUMOCTb CONPOTHBIICHUSI METAJUIOB OT TEMIIEPATypBhl.
CBepXIpoBOAUMOCTb. DJIEKTPUYECKUM TOK B BaKyyMe.
CBolicTBa  3JEKTPOHHBIX  IyuykoB.  [lodynpoBogHUKH.
CobcTBeHHas u pUMecHas MIPOBOJIUMOCTh
MOJIyIPOBOIHUKOB. CaoiicTBa p-n-nepexona.
[TomynpoBOIHUKOBBIE MPUOOPBL. DNEKTPUYECKUH TOK B
pacTBOopax M paciulaBax 3JEKTPOJIUTOB. DJIEKTPOIUTHYECKAS
Juccolanus. JJEKTPOIn3. DJIEKTPUUECKHI TOK B Ta3ax.
CaMocToATENbHBIH U HECAMOCTOSTENbHBIN pa3psa. MoHus.
IIma3ma

Kombunuposannoe sanamue.

IIpodeccrnonaIbHO OPHEHTHUPOBAHHOE COJAEPKAHME
(copepskaHue NPUKJIAAHOIO MOAYJIA)

Jlabopamopnvie 3anamus
JlaGopatopnast pabGora Ne6. OmnpeneneHue yAEIbHOTO
COTIPOTUBIICHUS TIPOBOIHUKA.
JlaGopatopnass pabora Ne7. Ompenenenue JIJC wu
BHYTPEHHET0 CONMPOTUBIECHHUS HICTOYHUKA HATIPSKESHHUSI.

Tema 4.3
MarauTtHoe
moJie.
DJleKTpoMar
HHUTHAasS
HHAYKIUS

Cogepxanne yueOHOT0 MaTepHana;

IlocTossHHBIE ~ MarHuTel. B3aumonelcTBHE  MOCTOSHHBIX
MarHuToB. MarHuTHoe nosie. BeKTop MarHMTHOM WHIYyKLIHH.
IIpyHuMI ~ cynepmo3suuUyd  MarHuUTHBIX — Ione. JIuHum
MarHuTHOM  uwHAykumu. KapruHa JMHMM — MarHUTHOM
WHIYKLIWANA T0JI1 IOCTOSHHBIX MarHuTOB. MarnuTtHoe Iose
IIPOBOAHMKA ¢ TOKOM. KapTuHa nTMHNI MHAYKIIMA MarHUTHOTO
NOJIsI  JUIMHHOTO MPSMOro IMPOBOJHHMKA M 3aMKHYTOI'O
KOJIBLIEBOTO NPOBOJHMKA, KaTYIIKHU ¢ TOKOM. OneIT Dpcrena.
B3anmogeiictBue mpoBogHUKOB ¢ TokoMm. Cuna Amrmepa, ee
Monyinb W HampasineHue. Cwia JlopeHna, ee Moayiab u
HampaBjeHue.  JIBmkeHne — 3apspDKEeHHOM — 4acTHIBl B
OJTHOPOJHOM MarHuTHoM mone. PabGorta cunbl Jlopenua.
SIBneHne »snmekTpoMarHuTHOM MHAYKUuU. IloTok BekTOpa
MarHMUTHOM MHAYKUMH. DJIEKTPOJABMKYIIAS CUIa MHAYKLHH.
3akoH nanekTpomarHuTHOW wuHaAykuuu @Papazaes. Buxpesoe
IEKTPUYECKOE MOoJIe. DJIEKTPOJBMKYIIAs CUJIA MHIYKLUHU B
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HpOBOI[HI/IKe, I[BI/I)KyIJ_IeMCSI HOCTyrIaTeHI:HO B O,Z[HOpOI[HOM
MarauTHoM nosie. [Ipasuno Jlenna. MHIyKTUBHOCTD. SIBIICeHHE
CaMOI/IH,Z[yKI_[I/II/I. 3JICKTPOIIBI/I)KYH_IB.$I cujia CaMOI/IHHyKHI/II/I.
DHeprusi ~ MarHUTHOTO  TOJISI  KAaTYIIKK € TOKOM.
DIIEeKTPOMArHuTHOE TOJI€.

Kombunuposaurnoe 3ausmue.

IIpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(conep:kaHue MPUKJIATHOTO MOIYJIA)

Jlabopamopnuie 3ansmus
JlaboparopHas pabora  Ne§. U3yueHue  sBJICHHS
9JIEKTPOMArHUTHOM MHIYKIIHH.

Ipaxmuueckue 3anamus

[Ipaktuueckas pabora Ne8. TexHuUYecKHe yCTpOWCTBA H
MpPaKTUYECKOEe  NPUMEHEHUE:  MOCTOSHHBIE  MAarHuThI,
3JIEKTPOMArHUTHI, ANIEKTPOIBUTaTENb, YCKOPUTEIH
AJIEMEHTAPHbBIX YaCTHUIl, UHIYKIUOHHAS MEYb.

Pa3pen 5. Kojie0anus 1 BOJIHBI

26

Tema 5.1
Mexannuec
KHEeHn
3JIEKTpOMAar
HHUTHBIE
KoJIe0aHusl.

Coneprxkanue ydeOHOro MaTepuara:

KonebarenpHast cuctema. CBOOOAHBIE  MEXaHHYECKHE
konebanus. ['apmonmueckue kosnebanus. [lepwon, dacrora,
ammutyga W ¢aza koneOaHwil. I[Ipy>KUHHBI MasTHHK.
MareMaTnyeckuii MasATHMK. YPaBHEHHE TapMOHUYECKUX
koneOanuii. IlpeBpamieHne 3HEPrud NPH TaPMOHHYECKHX
KOJIEOaHUX. KonebarenpHblit KOHTYD. CBoOoHbBIE
AJIEKTPOMATrHUTHBIE KOJIEOAHUs B UCAITHPHOM KOJeOaTeIIbHOM
KOHTYpE. Amnanorus MEKTY MEXaHUICCKUMHU u
AIIEKTPOMArHUTHBIMU ~ Konebanusimu. @Dopmyna TomcoHa.
3aKOH COXpPaHEHHUs JHEPTHMHM B HJICATHHOM KoIeOaTeIbHOM
koHType. IlpencraBienne o 3aryxaromux KoJeOaHUsX.
BeinyxnaeHnsie  MexaHudyeckue — KojeOanus.  Pe3zonanc.
BriHyKIeHHBIE AJIEKTpOMAarHuTHbIE KoseOanus. [lepeMeHHbIi
ToK. CHHycOMJanbHBIM TEPEMEHHbIH TOK. MOIIHOCTh
MEPEMEHHOT0 TOKAa. AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAUCHHE
CWJIBI TOKa U HampsbkeHus. Tpanchopmarop. [Ipoussonctso,
nepegadya W MOTpeOJeHUE  DIEKTPUUYECKONW  DHEPrHH.
DKOJIOTUYECKUE PHUCKH MPHU TPOU3BOJACTBE IIIEKTPUUECKOU
sHepruu. KynbTypa UCHOIB30BaHUSI BJIEKTPOIHEPTUU B
MOBCETHEBHOM KU3HU.

Kombunuposannoe 3ansmue.

IpodeccnonaIbHO OPHEHTHPOBAHHOE COAEPKAHME
(conep:kaHue NPUKJIATHOTO MOTYJIsI)

Jlabopamopnule 3anamus
JlaboparopHas pabota Ne9. N3ydyeHne 3aBUCIMOCTH TeproIa
KOJIeOaHUI HUTSHOI'O MasiTHUKA OT JJIMHBI HUTHU
JlaGopatopnast pabora Nel(. HccrmemoBanue mnepeMEHHOTO
TOKa B (005 u3 MOCIIEI0BATEIHHO

OK 01
OK 02
OK 03
OK 04
OK 05
OK 07
[1K1.2
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COEIMHEHHBIXKOH/IEHCATOPa, KaTYLIKH U PEe3UCTOpa

Tema 5.2
Mexanuuec
KHe "
3JIeKTPOMAarH
HTHBIE
BOJIHBI

Cogepxanre yaeOHOTO MaTepuana;

Mexannyeckue BOJHBI, YCJIOBUS pacnpocTpaHeHus. [lepuon.
CkopocTh pacnpocTpaHeHMs U JUIMHA BOJIHBL. [lonepednsie u
npojaosibHble  BONHBL — MHTepdepenums u  audpaxmus
MEXaHUYEeCKUX BOJH. 3BYK. CKOpoCTh 3ByKa. ['pOMKOCTH
3Byka. Bpicota Tona. TemOp 3Byka. OJIeKTpOMarHuTHBIC
BOJIHBI. YCJIOBHS H3JIy4E€HUs DIIEKTPOMArHUTHBIX BOJIH.
B3anmuas  opuentanus  BektopoB E, B, v B
JIEKTPOMAarHuTHOW BosiHE. CBOICTBA AJIEKTPOMArHUTHBIX
BOJIH: OTpa)XKCHHUE, MPEJIOMIICHUE, MOspU3anus, Tu(pakuus,
untepdepeniys. CKopocTh 3JIeKTpOMarHuTHhIX BosH. Ilkana
JJIEKTPOMAarHUTHBIX BOJIH. [IpuMeHEHHE 31EeKTpOMAarHUTHBIX
BOJIH B TeXHUKe M ObiTy. [lpuHIUMOBI paauocBsi3u U
TEJEBUICHUS. Panuonoxanus. DNeKTpOMarHuTHOE
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl

Kombunuposannoe 3anamue.

IIpodeccnonanbuo OPUEHTHPOBAHHOE coJepKaHue
(comepxkaHue NPUKJIATHOTO MOTYJIS)

Ipaxmuueckue 3anamus

[IpakTnueckass pabota Ne9. TexHHYecKHe YyCTpOMCTBA U
MPaKTUYECKOE NPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yJIBTPa3BYKOBAas JUATHOCTHKA B TEXHUKE M MEIUIIMHE, pajap,
paauonpuéMHUK, TEIEBU30p, aHTeHHa, Tenedon, CBY-neub

Tema 5.3.
Onruka

Conep;xaHI/Ie yqe6Hor0 MaTcpHraia:

I'eomerpuueckas onrtuka. [IpsMonnHeitHoe pactipocTpaHeHHe
cBeTa B OJIHOpOAHOM cpene. JIyu cBeta. ToueyHBI UCTOYHUK
ceeta. OrpaxkeHue cBeTa. 3aKOHbl OTpPaKEHMsI CBETa.
[ToctpoeHne  u300pakeHUH B MJIOCKOM  3epKale.
[Ipenomnenune  cBera. 3akOHBl  NIPEJIOMJIEHUS  CBETa.
AOCONIOTHBIHN MoKa3aTelib MPETOMJIIEHUS. [TonHoe
BHYTpEHHEE OTpakeHue. IIpenenbHbIi  Yros IOJIHOTO
BHyTpeHHero oTpaxkenus. [ucnepcusi cBera. CrnoXHBIN
coctaB Oenoro csera. l[Ber. CoOuparomue 1 paccenBaroIiye
nuH3bl. ToHKas nuH3a. POKYCHOE PACCTOSHHME U ONTHYECKas
cuwia ToHKoW JsmH3BL [locTpoenue wu300pakeHUN B
coOuparImMX U pacceuBaroIIMX JuH3aX. PopMylia TOHKOM
JUH3bl.  YBeIWYeHHE, JaBaeMoe  JIMH30M.  [Ipeneinsr
MPUMEHUMOCTH F€OMETPUUYECKOM ONTUKU. BonHOBas onrtHka.
WNutepdepeniusa cBera. KorepeHTHbIE MCTOYHUKHU. Y CIIOBUS

HaOIroAeHUS MaKCHMYyMOB u MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON  KapTHUHE OT JBYX  CHH(]a3HBIX
KOT'€pEHTHBIX VCTOYHUKOB. Judpakuus CBETA.

JudpakuuonHas pemierka. YClIOBUE HAONIOJEHHS TJIABHBIX
MaKCHMyMOB MpH MaJeHUH MOHOXPOMAaTHYECKOro CBETa Ha
mupakuoHHyto pemeTky. [lonspuzanus cera
Kombunuposannoe 3anamue.
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IIpodeccnoHaIbHO OPHEHTHPOBAHHOE COACPKAHME 4
(coaep:kaHue MPUKJIATHOTO MOTYJIA)
Jlabopamopnule 3anamus
JlaGoparopHast pabora Ne 11.
OnpeneneHnenokazareasnpeaoMIeHUSCTEKIA
JlaGopaToprass pabora Nel2.M3ydeHue wu300paKeHUs
MPEIMETOB B TOHKOM JIMH3E.
Pa3jnen 6. OcHOBBI CIeUAJIbHON TEOPUHM OTHOCHTEJIBLHOCTH 2
Tema 6.1 Cojepkanue y4eOHOro MaTepuara: OK 01
OcHoBBI I'paHnMnBl  NPUMEHMMOCTH  KJIACCUYECKOM  MEXAHMKHU. 2 OK 02
TeOpHUH [ToctynaTel  crnenuadbHOM  TEOPUM  OTHOCHUTEIBHOCTH: OK 04
OTHOCHTE/JIbH | UHBAPUAHTHOCTb MOJYJSl CKOPOCTM CBETa B BaKyyMe, OK 05
OCTH MPUHIUI OTHOCUTEIBHOCTH ODuHIITEHHA. OTHOCUTEIBHOCTh OK 07
OJIHOBPEMEHHOCTH. 3aMeIJI€HHUE BpPEMEHU M COKpallleHue
JUIMHBI. DHEPrusi U UMIIYJIbC PEISTUBUCTCKONW YaCTHUIIBI.
CBs3pb Macchl C SHEpruedl U HUMILYJIbCOM PEJISITUBUCTCKON
YaCTHULIbI. DHEPIHsl TOKOSI CBOOOIHOM YaCTHIIBI.
Kombunuposannoe sanamue.
Paznen 7. KBanroBasi pusuka 18
Tema 7.1 Copnepxkanne y4eOHOro Marepuara; OK 01
DJIeMeHThbI ®oronsl. Popmyna [lnanka cBs3u >Hepruu (QoTOHA C €ro 4 OK 02
KBAHTOBOM 4acToToi. JHepruss u wuMIynbc ¢oroHa. OTKpeITHE H OK 04
ONTUKH uccienoanre Qporoddpdekra. Omnbitel A.I'.  Cronerosa. OK 05
3akonbl  (ortodddexra. YpaBHeHue ODUWHIITEHHA IS OK 07
dotoaddekra. "KpacHas rpanumna" dorodddekra. JlapneHue K 1.2
ceera. Onpithl [1.H. JlebeneBa. Kombunuposannoe 3ansimue.
IIpodeccrnonanbHo OPHEHTHPOBAHHOE cojepxaHue 2
(comep:kaHue NPUKJIATHOTO MOAYJISI)
Ipaxmuuyeckue 3anamus
[Tpaktueckast pabora Ne 10. TexHuueckue ycCTpoHCTBa U
MpakTHYeCKoe TpHUMEHeHue: (OTOANEMEHT, (OTOAATUHK,
CoJIHEYHas OaTapesi, CBETOUO/
Tema 7.2 Coneprkanue yueOHOTro MaTepuana: 4
Crtpoenue Mogenr aroma Tomcona. OmbiTel  Pesepdopna 1o
aToma pPacCesHUIO -YaCTHII. [InanerapHas MOJIEIIb aToma.
[Toctynatel bopa. Wznydenne u mornomieHre (HOTOHOB MpH
Mepexojie aToMa C OJHOTO YPOBHS SHEPIUM Ha Apyrou. Bujsl
cnektpoB. CHekTp ypoBHEH SHEpruM aroma BOJOpOJA.
BonHoBele  cBoiicTBa  wactuu. Bosmsl  ge  bpoins.
Kopnyckynsipuo-BonHoBoi ~ ayanu3Mm.  CHOHTaHHOE |
BBIHYXKJCHHOE wm3nydeHue. Jludpakuus dIeKTpOHOB B
KpUCTa/UTaX. YCTPOWCTBO W TPHUHIMI pabOTHl Jasepa.
Kombunuposannoe 3anamue.
IIpakxmuueckue 3anamus 2
[Tpaktuyeckas pabora Nell. HalGmionenue nuHeiuaToro
CIEKTpa.
Tema 7.3 Copneprkanue yueOHOTo MaTepuana: 4
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ATOMHOE
SIAPO

OKCMEPUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTPOCHUS sApa.
OtkpeiTHe paauoakTUBHOCTH. OmbiTel  Pesepdopma mo
ONpENIETICHUI0O  COCTaBa  PAJUOAKTUBHOTO  M3JIYUYCHUS.
CgoiictBa anmbda-, OeTa-, TamMMma-u3IydeHUs. BiusHue
PaAMOAKTUBHOCTH HA JKMBBIE OpraHu3Mbl. OTKpBITHE POTOHA
u HedTpoHa. Hykmonnas wmoxens sapa ['elizenbepra-
WBanenko. 3apsn sapa. MaccoBoe uucio sapa. M3oromsl.
Anbda-pacniaz. DIEKTpOHHBIH W MO3UTPOHHBIA OeTa-pacma.
["amma-u3nyuyenue. 3aKOH paJuOaKTUBHOIO pacnajga. JHEprus
CBSI3HM HYKJIOHOB B sifipe. Snepubie cuiibl. JledekT macchl sapa.
Snepuble peakuuu. JleneHwe U cHHTE3 saAep. SnepHblid
peaktop. Tepmosnepusiit cunres. [IpoGieMbl U nepCrneKTUBBI
SAJIEPHOM HHEPreTUKH. IKOJOTUYECKHE AacCHeKThl SAECpPHOU
SHEPreTUKU. DJIeMEHTapHble YacTULbl. OTKPBITHE MTO3UTPOHA.
Metonap! HaOMIOAEHUS M PETUCTPALIUH 3JIEMEHTAPHBIX YACTHII.
dyHIaMEeHTAIbHBIC B3aUMOCHCTBUA. EnuHCTBO (puznueckon
KapTHUHBI MUpa.

Kombunuposannoe sanamue.

Ilpakmuueckue 3anamusl

[Ipaktnyeckas pabora Ne 11. TexHudeckue ycTpoWcTBa M
IpaKkTUYeCKoe IMPUMEHEHHUe; NO3MMEeTp, Kamepa BuibcoHa,
AJIEPHBIN peaKkTop, aTOMHasi boMOa.

Pa3nen 83s1eMeHTBI ACTPOHOMMH M aCTPOPU3UKHU

Tema 8.1
9J1eMeHTBI
ACTPOHOMUM
"
acTpopu3uKu

Cogepxanne yueOHOro MaTepuana;

OTaIbl pa3BUTHUA ACTPOHOMUH. [Ipuknagnoe u
MHPOBO33PEHUECKOE 3HAYEHHUE acTpOHOMHUHU. Bui 3Be3HOTO
Heba. Co3Be3nus, SpKHE 3BE3/bl, IJIAHETHI, MX BHAUMOE
nBwxeHue. ConHeuHas cuctema. [lnaHeTbl 3eMHOM TpyIIIbL.
IInanersl-rurantel. Mainple Tejla CoONHEUYHOH CHCTEMBL.
Connue, dotochepa u armoctepa. ComHeduHass aKTUBHOCTb.
Ucrounnk sneprun CosHIa W 3BE3/. 3BE3/IbI, UX OCHOBHBIC
XapakTepucTUku. Jluarpamma '"cnekTpaiabHBIM —Kiacc -
cBeTUMOCTL".  3Be3Abl  TJIABHOH  ITOCJIEN0BATEJILHOCTH.
3aBUCUMOCTh ''Macca - CBETUMOCTH'" IS 3Be3] IJIaBHOMH
MOCJIEJOBATEIILHOCTH. Bnytpennee CTPOGHHUE  3BE3I.
CoBpeMEHHbIE  TPEACTABICHHS O MPOUCXOXKICHHH U
spoyronu CoJIHIIA W 3Be3]. DTaIlbl KU3HU 3Be3J. MIeUHBIH
[IyTh - Hama ["anakTuka. CrniupanbHas cTpykrypa [ anakTuku,
pacripesiefieHne 3Be3]1, ra3a u nbud. [lookeHne u IBIKEHHE
Comana B Tamaktmke. Tunel ranaktmk. Ilmockas wu
chepuueckas monacuctembl [amaktuku. Pamumoramaktuku u
KBa3zapel. YUepHble IbpIpbl B sAJpax rajakTUK. BceneHHas.
Pacmpenue Bcenennoil. 3akon XaO6ma. Pazberanue
ranaktuk. Teopus  bonemoro  B3peiBa.  PemukroBoe
U3JIy4YEeHHE. MacmrabHas CTPYKTypa BcenenHoit.
Meraranaktuka. HepereHHble TpoOIeMbl aCTPOHOMHUH.
Kombunuposannoe 3ansmue.

IIpodeccnoHaIbLHO OPHEHTHPOBAHHOE COACPKAHME
(coaep:kaHue MPUKJIATHOTO MOTYJIA)

Jlabopamopnule 3anamus
JlaGopatopnast paGora 13. HaOGmrogeHuss HEBOOPYKEHHBIM

OM C HCIOJIb30BAHUEM KOMIILIOTCPHBIX HpI/IJ'IO)KCHI/Iﬁ JUIA

OK 01
OK 02
OK 03
OK 05
OK 07
[1K1.2
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PTICTICHHST TIOJIOKEHHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
: OCHOBHBIE co3Be3aHsl CeBepHOro Moayniapus 1 SpKue 3Be3/Ibl

IIpome:xyTOYHAsI ATTECTALMA: IK3aMeH BO 2 cemMecTpe 8

Bcero 144

3. YCJOBMUSI PEAJIM3ALIUU TPOTPAMMBI OBLLIEOBPA30OBATEJILHOI
JUCHUIINHBI

3.1. MaTepuajibHO-TeXHHYECKO€e o0ecreueHue

B coorBerctBun ¢ tpeboBanusimu ®I'OC COO k MaTepHambHO-TEXHHUYECKOMY O00ECICYCHHIO
yueOHOro mnpoiecca 0a30BbId ypoBeHb Kypca (M3MKH Ha YPOBHE CpenHero oOuiero oOpa3oBaHUS
u3zydaercs B ycnoBusix «KaOuHera ecTeCTBEHHOHAYUYHBIXJTUCIMIUIMH». B KaOWHETEe MOKHO OBITh
HeoOxouMoe JabopatopHoe 00OpyAOBaHUE MJIs BHIIOJHEHHUS YKa3aHHBIX B IporpaMme mo (Qu3uke
NPaKTUYECKUX paboT U AEMOHCTPALMOHHOE 000pyI0BaHHUE.

O06opyaoBaHue yueOHOTO KaOHWHETA:

®110CaJJOYHBIE MECTA MO0 KOJIMYECTBY 00YyUarOIIUXCS;

epabouee MECTO MPEeroaaBaTes;

® KOMIUIEKT Y4eOHO-HAIJIAHBIX TOCOOUI;

® KOMITJIEKT 3JIEKTPOHHBIX BHIEOMATEPUAIIOB;

®33J1aHUs JIJISl IPOBEPOYHBIX PadoT;

e Ipo)eCcCHOHATBHO OPUEHTHPOBAHHBIC 3aJaHNUS;

e Matepuaibl 1uhHepeHINPOBAaHHOTO 3aUeTa.

TexHuyeckue cpeacTBa 00yUeHHUS:

® [IePCOHABHBIA KOMIBIOTED C JIMIIEH3UOHHBIM IIPOTrPAMMHBIM 00€CTIeUeHUEM;

® IPOEKTOP C IKPAHOM.

e 3abl (OMOMMOTEKA, YUTATBHBINA 3aJ1 C BBIXOAOM B HH(OPMAIMOHHO-TEIEKOMMYHHUKAITHOHHYIO

ceTb IHTEpHET).

JleMmoHCcTpanoHHOE U T1abopaTopHOE 000pyAOBaHUE:

e KOMIUIEKT y4eOHBIX TIaKaTOB,

e KOMIUIEKT IOPTPETOB YUEHBIX-(PU3UKOB,

e TaOJUIIA IEMOHCTPAIIMOHHAS «IIPUCTABKH 11 00pa30BaHMS KPATHBIX M OJIBHBIX €AMHUID),
e TabJIHUIIA IEMOHCTPAIMOHHAs «(PU3HUECKUE TOCTOSIHHBIEY,

e Ta0NINIIA IEMOHCTPALIMOHHAS «MEXIyHApOAHASI CUCTEMA €IUHULL CHY,

e TEPMOMETD,

e OapomerTp,

e ICUXPOMETP,

e IUTATUB C My(TOM U JaNKoOMH,

e IMHAMOMETPBHI,

e OPYCKH C OTBEPCTHUIMH,

e HabOPBHI TeT,

e BECHI TAOOpaTOPHBIE,

e KaIWILISIPBI, MPOOUPKHU, KATTOPHUMETPHI,

e YCTaHOBKa JIa0OpaToOpHas «M3MEpPEHUE Ta30BOU MMOCTOSTHHOIY,

e yCTaHOBKA JJabopaTopHast «kK03()(HUIIMEHT TOBEPXHOCTHOTO HATSXKEHHS AKHUJIKOCTHY,
e IPHOOP /TS IEMOHCTPAIMH Ta30BhIX 3aKOHOB,

e JKUJIKOCTHBIN MaHOMETD,

e IprOOp /715 U3y4YeHUs ehOpMaIiH PACTSHKSHUS, IPYKUHBI,

e HaOOP MO ANEKTPOCTATHUKE,

e MaIIMHA IEKTPOPOPHAS MaJIask MOM,

e aMIIEPMETPBI, BOJIBTMETPHI, PE3UCTOPHI, KIFOUH, COeAMHUTENILHBIE TIPOBO/IA,
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e Ha0OP KOHIEHCATOPOB YUEOHBIH,

e HAOOP MO PaANOTEXHUKE,

e MOJICITb DJICKTPOIBUTATEIS,

e peocTaT yueOHBIH,

e BOJIbTOMMETD,

e TEPMOPE3UCTOPHI,

e TEpMOTIapa,

e KOHICHCATOPBI JIEMOHCTPAIIUOHHBIE,

e IEMOHCTPAIIMOHHBIN KOMIUIEKT IO AJIEKTPOAHMHAMUKE,
e PETYISITOP HAMIPSKCHHSI,

e YCTaHOBKA JJA0OpaTOPHAS «3JICKTPOHHO-ILIPOYHBIH ITEPEX01»,
e MyJIBTHMETD,

e MaIlIMHA BOJHOBAS,

e YCTaHOBKA J1JAOOpAaTOPHAS «3JEKTPOMArHUTHBIC BOJHBI,
e JIMH3BI,DKPaHBL,3ePKaJIa,.

e CTPOOOCKOTI,

e OCBETUTEIIb,

e IJIOCKOTapaJlIebHbIE TUIACTUHBI,

e YCTaHOBKa JlabopaTtopHas «BHEIIHUH PoTodrhdexTy,

e CIIEKTPOCKOTI,

e IUTMTKA DJICKTPHUYECKAsL.

3.2. UndopmanuonHoe o0ecrieueHne peaau3anuu 00y4eHus

Jns peanuzany OporpaMMbl OMONMOTEUHBIH (DOHI HMMEeT MedaTHble W/WIM HIEKTPOHHbIE
oOpazoBaTenbHble W WH(GOPMAIMOHHBIE PECYpPChl, PEKOMEHIYEeMBbIE [UIS HCIOJIb30BaHHUS B
0o0pa3oBaTebHOM IIpoIiecce:

DJIeKTPOHHbIE U31aHNus (3JIEeKTPOHHBIE pecypchl):
OcHOBHBIC HCTOYHHKH

1. Msikutes, I'. 5. ®usnka. 10-i knacc. ba3oBeiii u yriryOiieHHbI ypoBHH: yueOHUK / I'. 5. Mskuines,
b. b. byxosues, H. H. Corckuii; mon pen. H. A. IlapdentseBoit. - 12-e uzn., crep. — Mocksa:
[Ipocemenune, 2025. - 436 c. — (Knmaccuueckumii kypc). - ISBN 978-5-09-127073-0. - Tekcrt:
anekTpoHHbIN. - URL: https://znanium.ru/catalog/product/2220306.— Pexxum roctymna: Juist aBTOPU3HP.
I10JIb30BaTENEN

2. Msikuues, I'. S1. @usuka. 11-it knacc. ba3oBslit u yriryOiaeHHbIH ypoBHHM : yueOHUK / I'. SI. Mskuies,
b. b. byxosues, B. M. Yapyrun; noxa. pen. H.A. IlapdpentbeBa. — 13-e u3n., crep. - Mockaa:
IIpoceemenne, 2025. - 444 c. — ISBN 978-5-09-127063-1. - Texkct: anexkrponssii. - URL:
https://znanium.ru/catalog/product/2220312.— Pexxum goctymna: /uist aBTOpU3UP. TOJIb30BaTENEN

JlonoJTHUTeIbHbIe HCTOYHUKHU

1. ®wusuka. bazoBelii ypoBeHb: Y4eOHMK s O0Opa30BaTENIbHBIX OpraHU3alMMi, peaTu3yronuX
oOpa3oBarenbHbIE TTPOrpamMMbl cpeHero npodeccuonanbHoro odpaszosanus / H. C. Ilypsimesa, H. E.
Baxeesckas, [. A. Ucaes, B. M. YUapyrun. — 2-e usn., crep. - Mocksa: IIpocsemenue, 2025. - 517 c. —
(Yuebnux  CIIO). - ISBN  978-5-09-124948-4. -  Tekct: oanektponnbii. -  URL:
https://znanium.ru/catalog/product/2202345.— Pexwum focTyma: s aBTOPU3UP. MOJIb30BaTeen

2. ©®usuka. ba3oBelii ypoBenb. IIpakTrkym mo pemienuro 3aaad: yueOHoe mocobue, pazpaboTaHHOE B
KOMIUIEKTE € Y4YeOHHMKOM JJisi 00pa3oBaTeNbHBIX OpraHu3alMii, pealu3yroIux o0pa3oBaTelbHbIC
IIporpaMMebl cpesHero npodeccuonanbHoro oopazosanus / H. C. Ilypeimesa, H. E. Baxeesckas, 1. A.
HUcaes, B. M. Yapyrus. — 2-e u3., crep. - Mocksa: [Ipocsemenue, 2025. - 240 c. — (YueOnuk CIIO). -
ISBN 978-5-09-124947-7. - Tekcr: 3JIEKTPOHHBIN. - URL:
https://znanium.ru/catalog/product/2202344.— Pexwum focTyma: st aBTOPU3UP. MOJIb30BaTeen
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4. KOHTPOJIb ¥ OIEHKA PE3YJBTATOB OCBOEHHMSA YYEFHOM JUCHUILIAHBI

KonTpoas n

OILI€CHKA

pe3yJIbTaTOB

OCBOCHUA

o011eo0pa3oBaTeIbHOM

NUCHUIIINHBI

pacKpbIBalOTCA uepe3 IUCHUIUIMHAPHBIE PE3yJbTaThl, HAMpaBieHHbIE Ha (opmupoBaHUE OOUIMX U
npodeCCHOHATBHBIX KOMIIETEHIIHI 10 pa3/ieiaM U TeMaM COJIepKaHusl yueOHOro MaTepHara.

OK, IIK

Pasnen, Tema

THN OEeHOYHBIX Cpeacrs

OK 01. Beibupats criocoObt Pazgen 2. Temsr 2.1,2.2,2.3
pelieHus 3aaa4y Paszgen 3. Temnr 3.1, 3.2, 3.3
npohecCHOHATBLHOM Paznen 4. Temn1 4.1, 4.2, 4.3
NEATENEHOCTH IPUMEHUTENBHO K | Pasmen 5. Temst 5.1, 5.2, 5.3
Pa3IUYHBIM KOHTEKCTaM Paszen 6. Tembr 6.1
Pazgen 7. Temwr 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 02. Ucnomp30BaTh Paszgen 2. Temsr 2.1, 2.2, 2.3
COBpEMEHHBIE cpe/icTBa noucka, | Pasnen 3. Temsi 3.1, 3.2, 3.3
aHa/IN3a U UHTEPIPETALUU Pa3):[en 4. Temnl 4. 1, 4.2, 4.3
uHpopmanuu u Pazgen 5. Temsr 5.1, 5.2, 5.3
UH(OPMALIMOHHBIC TEXHOJIOTUH Paszzen 6. Temsr 6.1
AU BBITOIHCHUS 3a/1a Paznen 7. Temsr 7.1, 7.2, 7.3
npodeccHoHANbHOH Pazpen 8. Tema 8.1
JIEATEIbHOCTH
OK 03. Ilnanuposats u Paznen 1. Temsr 1.1
PEaM30BEIBATh COOCTBEHHOE Paznen 3. Tema 3.1,3.2,3.3

po(heCcCHOHATBHOE U
JIMYHOCTHOE Pa3BUTHE,
HpeIIPHHAMATEIBCKYIO
JACATCIIbHOCTH B
npodeccnoHaabHOM chepe,
UCIIOJIb30BATh 3HAHUS 10
(rHAHCOBOW IPaMOTHOCTH B
PA3INYHBIX JKU3HCHHBIX
CUTyanusax

Pasnen 4.
Paznen 5.
Pasznexn 8.

Temr1 4.1,4.2,4.3
Temsr 5.1,5.2,5.3
Tema 8.1

OK 04. DdpexTrBHO Paznen 2. Temsr 2.1, 2.2,2.3
B3auMoJeiicTBoBath u paborats | Pasnen 3. Temsr 3.1, 3.2, 3.3
B KOJUIEKTHUBE U KOMaHE Pasnen 4. Tema 4.1,4.2,4.3
Pazgen 5. Tema 5.1,5.2, 5.3
Paznen 6. Tema 6.1.
Pasgen 7. Temnr 7.1, 7.2, 7.3
OK 05. Ocymiectisath yerayto u | Paznen 1. Temsr 1.1
MACHMEHHYIO KOMMYHHKAIHIO Ha | Pa3zien 2. Tems1 2.1,2.2,2.3
TOCYaPCTBEHHOM S3BIKE Pazpgen 3. Temsr 3.1, 3.2, 3.3
. Pasnen 4. Temrr 4.1, 4.2 ,4.3
Poccuiickoit denepanuu ¢
N Paszgen 5. Temnr 5.1, 5.2,5.3
y4€TOM OCOOEHHOCTEH
COLIMATILHOTO U KYJIBTYPHOTO Paznen 6. Temst 6.1
KOHTEKCTA Paznen 7. Temw 7.1, 7.2, 7.3
Paznen 8. Tema 8.1
OK 07. CogeticTBOBaThH Pazgen 2. Temsr 2.1, 2.2, 2.3
COXpaHCHUIO ()pr)Ka}omef/'I Pa3;[en 3. Temnl 3.1, 3.2, 33
Cpelbl, pecypcocOepekeHuIo, Pazgen 4. Temn1 4.1, 4.2,4.3
MPUMEHSTH 3HaHUA 00 Paznen 6. Temsr 6.1
M3MEHEHUH KIuMara, IpuHiunel | Pasgen 7. Temsr 7.1, 7.2, 7.3
OepeKIIMBOrO IPOU3BO/ICTBA, Pazpgen 8. Tema 8.1

2 PEeKTUBHO NEHCTBOBATH B

- YCTHBIN 0Mpoc;

- (hpOHTANIBHBIN OIIPOC;
-OLIEHKA BBIMOJTHEHUS
(U3HYECKUX TUKTAHTOB,;

- OLIEHKa KOHTPOJIbHBIX padoT;
- HAaOJI0ZICHKE 32 XOJIOM
BBITIOJTHEHUS JIA0OPATOPHBIX
paboT MOlIEHKA BBITIOTHEHUS
71a00paTOPHBIX padoT;

- OLIEHKA NMPaKTUYECKUX padoT
(peleHns Ka4eCTBEHHBIX,
pacueTHBIX, MPOPECCHOHATHHO
OpPUEHTUPOBAHHBIX 337a4);

- OIICHKA TECTOBBIX 3aJaHHI;

- HaOJII0/ICHHE 33 XOJI0OM
BBITIOJTHEHUS] MHIMBUTy aTTbHBIX
MIPOEKTOB U OIEHKA
BBITIOJTHEHHBIX POEKTOB;

- OLICHKA BBHITIOJTHEHHUS
JOMAITHUX CaMOCTOSITENIbHBIX
pabor;

- HaOIIOIeHUE U OIICHKA
pelIeHus Keic-3a1ay; -

Qg QepeHIIMPOBaHHBIN 3aUeT.
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Ype3BhIYAITHBIX CUTYAIUSIX

[1K1.2. Pa3pabaTsiBaTh
[IpOrpaMMHEIE MOAYJIA B
COOTBETCTBUH C TEXHUYECKUM
3aJaHHEM.

Pazgen 2. Temnr 2.1, 2.2, 2.3
Pazgen 3. Temnr 3.1, 3.2, 3.3
Pazgen 4. Temn1 4.1, 4.2, 4.3
Pazgen 5. Temnr 5.1, 5.2, 5.3
Pazgen 7. Temnr 7.1, 7.2, 7.3
Pasnen 8. Temsr 8.1

26



